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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the lack of 
plating in the through holes of a printed wiring board by 
supplying a sheet-like object to be worked in a non- f 
vertical direction to the liquid face of treating liquid in k |j£__4 

which the object is dipped. 
SOLUTION: A glass epoxy copper-clad laminate is 
etched, a circuit pattern is formed, 100 through holes are 
drilled and the material 4 to be worked is fabricated. The 
material 4 to be worked is dipped into a plating both 2 at 
an angle of 10 degrees-60 degrees from the vertical 
direction to the face of treating liquid 3 in a state where it 
is held by a hanger 1. Then, it is pre-treated by an 
ordinary method, electroless plating is executed while 
applying a current, and copper-surface plating is 
executed. Thus, foreign matters and bubbles, which remain in the through holes, can easily 
be discharged and the lack of plating in the through holes can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The SURUHORU plating approach of the printed wired board which is characterized by 
throwing a workpiece-ed into a non-perpendicular to the oil level of processing liquid in being immersed 
into processing liquid and plating the tabular workpiece-ed which has SURUHORU in the manufacture 
approach of a printed wired board. 

[Claim 2] The SURUHORU plating approach of the printed wired board characterized by the injection 
include angle which throws the workpiece-ed of the claim 1 above-mentioned publication into a non- 
perpendicular to the oil level of processing liquid having the include angle of 10 degrees or more and 60 
degrees or less from a vertical position. 

[Claim 3] The SURUHORU plating approach of the printed wired board characterized by the injection 
rates which feed above-mentioned claim 1 and a workpiece-ed according to claim 2 into processing 
liquid being 0.2 or more m/sec and 1 m/sec or less 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SURUHORU plating approach which forms plating 

in SURUHORU certainly in the manufacture approach of a printed wired board. 

[0002] 

[Description of the Prior Art] In recent years, for those with a demand, such as a miniaturization, 
lightweight-izing, highly-precise-izing, and multi-functionalization, and implementation of those, the 
circuit pattern of a printed wired board also becomes complicated, and, as for the trend of an electron 
and an electrical machinery and apparatus, the printed wired board of high density and the Kota layer is 
called for increasingly. And much SURUHORU has come to be formed in this printed wired board 
while a circuit pattern becomes high density. 

[0003] In order to aim at a flow, after this SURUHORU pretreats with a conventional method, it is 
common to perform electroless deposition and to perform electrolytic copper plating or sulfuric-acid 
electrolytic copper plating. 

[0004] And the approach perpendicularly immersed to the oil level of processing liquid in a tabular 
workpiece-ed is taken, and the above-mentioned plating approach rocks a workpiece-ed up and down, 
and it makes processing liquid produce a turbulent flow, and he is trying to form a plating coat in 
homogeneity further. 

[0005] However, although the plating coat could be formed in homogeneity by the above-mentioned 
plating approach at the circuit pattern formed in the front face at the printed wired board, the plating 
omission might be produced in the wall of SURUHORU. In case the plating omission of the wall of this 
SURUHORU plates, in order that air bubbles may remain in SURUHORU and it may bar contact in a 
wall surface and plating liquid, a plating coat is no longer formed in that part. If this plating omission 
arises, it will become impossible to aim at the flow of SURUHORU, and the defective continuity of a 
printed wired board will occur. 
[0006] 

[Problem(s) to be Solved by the Invention] It is offering the SURUHORU plating approach which this 
invention's can be made in view of the above situations, and the place made into the purpose can 
mitigate the plating omission of SURUHORU of a printed wired board, and can form a plating coat 
uniformly. 
[0007] 

[Means for Solving the Problem] In being immersed into processing liquid and plating the tabular 
workpiece-ed which has SURUHORU, the SURUHORU plating approach of the printed wired board 
concerning claim 1 of this invention is characterized by throwing a workpiece-ed into a non- 
perpendicular to the oil level of processing liquid in the manufacture approach of a printed wired board. 
[0008] The SURUHORU plating approach of the printed wired board concerning claim 2 of this 
invention is characterized by the injection include angle which throws the workpiece-ed of the claim 1 
above-mentioned publication into a non-perpendicular to the oil level of processing liquid having the 
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include angle of 10 degrees or more and 60 degrees or less from a vertical position. 

[0009] The SURUHORU plating approach of the printed wired board concerning claim 3 of this 

invention is characterized by the injection rates which feed above-mentioned claim 1 and a workpiece- 

ed according to claim 2 into processing liquid being 0.2 or more m/sec and 1 m/sec or less. 

[0010] Before performing non-electrolytic copper plating, the head end process consists of plating down 

stream processing of a printed wired board. In this head end process, in order to remove the foreign 

matter and fat which adhered on the surface of copper foil, pickling and software etching processing are 

performed. Furthermore, with this pretreatment, discharge of the foreign matter which remains inside the 

through tube which forms SURUHORU is also performed to coincidence. 

[001 1] By the SURUHORU plating approach of the printed wired board of this invention, it is 

characterized by limiting the conditions which throw a workpiece-ed into pretreatment for performing 

the conditions and plating processing which feed a workpiece-ed into the plating processing liquid 

which performs plating processing. 

[0012] That by which the tabular workpiece-ed which has SURUHORU which is the object of this 
invention formed the circuit pattern in copper clad laminate, and well-known printed wired board 
ingredients, such as a ceramic substrate, are mentioned. 

[0013] In being immersed into processing liquid and plating this ********_ e d, a workpiece-ed is thrown 
into a non-perpendicular to the oil level of processing liquid, and these injection include angles are 10 
degrees or more and 60 degrees or less in include angle from a vertical position. It becomes being the 
same as that of the case where this injection include angle supplies at right angles to being less than 10 
degrees, and in case it supplies, it becomes impossible for the drift velocity of the processing liquid 
which flows into SURUHORU to obtain, but to discharge the foreign matter and air bubbles which 
remain in SURUHORU. moreover, if an injection include angle comes to be alike more greatly than 60 
degrees, since the drag force produced in the oil level at the time of supplying to processing liquid 
becomes large, curvature and torsion will arise in a workpiece-ed. 

[0014] It becomes impossible moreover, for the drift velocity of the processing liquid which flows into 
SURUHORU to obtain it, in case the injection rate supplied to processing liquid supplies that it is 0.2 or 
more m/sec and 1 m/sec or less, and they are less than 0.2 m/sec like the time when the above- 
mentioned injection include angle is small, but to discharge the foreign matter and air bubbles which 
remain in SURUHORU. Moreover, if an injection rate becomes larger than 1 m/sec, since the drag force 
produced in the oil level at the time of supplying to processing liquid becomes large, curvature and 
torsion will arise in a workpiece-ed. 

[0015] Since the workpiece-ed immersed in the processing tub circulates also through the processing 
liquid inside SURUHORU while nearby processing liquid convects by making it rock further up and 
down, it is stabilized more and can form a plating coat. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to 
a drawing. 

[0017] Drawing 1 is the processor of the SURUHORU plating approach which shows 1 operation gestalt 
of this invention. The above-mentioned plating processor consists of a hanger 1 which pinches the 
printed wired board which is the workpiece 4-ed, and two or more processing tubs 2, and illustrated one 
set of the processing tub 2 with which processing liquid 3 was filled in drawing 1 . 
[0018] First, glass epoxy copper clad laminate with a thickness of 3mm was etched, the circuit pattern 
was formed, and further, the diameter formed 1000 through tubes with the drill which is 0.3mm, and 
formed the workpiece-ed. 

[0019] And after making the above-mentioned workpiece-ed immersed in a plating bath in the condition 
of having pinched on the hanger from the perpendicular direction at the include angle shown in Table 1, 
respectively and pretreating it with a conventional method to a processing oil level, copper-sulfate 
plating was performed, energizing by performing electroless deposition. 
[0020] The result of having measured the number of plating omissions in SURUHORU of each 
workpiece-ed which performed the above-mentioned plating processing, and the plating thickness of a 
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SURUHORU wall is shown in Table 1 . 



[0021] 
fTable 11 




sum 




S&0I3 




£A*£* 


30 


30 


50 


90 


«AiS« (m/sec) 


0.3 


0.5 


0.3 


0.3 




0 


0 


0 


3 




9 


8 


9 


6 



[0022] However, the plating thickness formed in the front face of the circuit pattern of the front face of 
the above-mentioned workpiece-ed was 10**0.2 micrometers. 

[0023] As shown in the above-mentioned table 1, the foreign matter and air bubbles which remain in 
SURUHORU by controlling the include angle which the workpiece-ed fed into plating processing liquid 
supplies, and the rate to supply according to the SURUHORU plating approach of this invention can be 
discharged, and generating of the plating omission in SURUHORU can be prevented. Furthermore, 
processing liquid can flow easily in SURUHORU. 
[0024] 

[Effect of the Invention] According to the SURUHORU plating approach of the printed wired board of 
this invention, by making into 0.2 or more m/sec and 1 m/sec or less the injection rate which throws in a 
workpiece-ed from a non-perpendicular and a vertical position to the oil level of processing liquid at the 
include angle of 10 degrees or more and 60 degrees or less, in addition is supplied to processing liquid, 
the foreign matter and air bubbles which remain in SURUHORU can be discharged easily, and 
generating of the plating omission in SURUHORU can be prevented. Furthermore, since processing 
liquid can flow easily in SURUHORU, circulation of the processing liquid in SURUHORU becomes 
efficient, and can thicken plating thickness in SURUHORU. 



[Translation done.] 
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